Specific binding of cholera toxin to rat erythrocytes revealed by analysis with a fluorescence-activated cell sorter.
The direct binding of cholera toxin to the receptor on the native cell surface was analyzed with a fluorescence-activated cell sorter (FACS) by the direct membrane immunofluorescence technique using FITC-conjugated cholera toxin B subunit as a ligand and erythrocytes, but the binding was significantly affected by a change in pH, showing optimum pH of 7.2. The optimum conditions for analysis of the cholera toxin-binding with a FACS were reaction of the target cells with 0.2 M phosphate-buffer (pH 7.2) containing 0.025% of BSA and 0.175 M of NaCl at 4 degrees C for 40 min. The binding of cholera toxin B subunit to rat erythrocytes was linear in the range of 1.2 ng to 80 ng, which corresponded to 2,469 to 163,500 molecules of toxin per cell, and the latter was almost the saturated level of binding. although erythrocytes from different strains of rats possessed equal binding ability for the cholera toxin, no binding was observed with erythrocytes from mouse, guinea pig, cow, pig, man, or rabbit, indicating that the cholera-toxin binding occurs specifically on rat erythrocytes. This is in accord with our previous analytical deta on the absence of GM1 in erythrocytes of these animals except rat, of which erythrocytes contain GM1. Also, the structural specificity of the receptor for cholera toxin was assessed by a binding inhibition experiment using glycolipid-containing liposomes as inhibitors and GM1 was found to be the most potent inhibitor, showing complete inhibition of toxin (40 ng) binding to 5 x 10(6) erythrocytes at 505.6 pmol of GM1.